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CONCLUSIONS r;t'l /'It I .. 
. 1 

An increased frequency of micronucleus formation in bone marrow or peripheral 
blood erythrocytes was observed in both rats and mice following inhalation exposure to 
methyl bromide .. The resuits of the study are SUllllilarlzed below: 

EXECUTIVE SUMMAR¥:. In a rodent micronucleus induction study (MRID 
43786501), 10/sexjdose BDF1 mice and F344 rats were exposed in vivo by inhalation to 
methyl bromide vapor at concentrationS of 0, 154, 200, 260,. 338 or 440 ppm (equivalent 
to 0, 0.597, 0.776, 1.008, L311 or 1.706 mg/L) for 6 hrs/day, 5 daysjweek for 14 days, or 
10 exposures. Micronucleus (MN) induction was evaluated in bone Illa.ITpW of rats and 
mice and in peripheral blood of mice. · · · · 



In mice, significantly increased incidence of MN in bone marrow polychromatic 
erythrocytes (PCEs) was observed in males at 154 and.200 ppm (2.6- and 10.5-fold, 
respectively) and in females at 154 ppm (5.8-fold); smaller increases in MN frequency 
were observed in normochromatic erythrocytes (NCEs). Peripheral blood showed 
significant increases at 200 ppm in males (32.6-fold) and 154 ppm in females (2.6-fold); 
MN in NCE showed small increases. Mice exposed to .2:_260 ppm were not assayed due 
to excessive mortality. In rats, MN in PCEs of bone ma:frow were increased at 338 ppm 
in males (13.6-fold; statistically significant) and in females at 260 and 338 ppm (33-fold; 
not statistically significant). Rats exposed to 440 ppm were not assayed due to excessive 
mortality. · 

This study is classified as Acceptable and fulfills the guideline requirement for 
mutagenicity testing (chromosomhl aberrations; 84-2b) of methyl bromide. Severhl 
deficiencies related to reporting of the methods and results (see ·Discussion section of 
DER) did not preclude acceptance of the study or the conclusion that a positive effect 
on the micronucleus frequency was observed in two species. 

·Outstanding mutagenicity data:· At this time, the only outstanding mutagenicity 
data requirement is a mouse heritable locus assay. This study requirement was triggered 

· by a positive testicular DNA alkaline elution study in rats following inhalation exposure 
to methyl bromide (MRID 43180201; reviewed in HED doc. no. 011065). The 
micronucleus study reviewed in this document satisfies the guideline requirement for 84-
2b, chromosomal aberrations. 

IT. ACTION REQUESTED 

TB-1 received for evaluation a study on micronucleus frequency in rats and mice 
exposed in .YiE by inhalation to methyl bromide vappr. The study was submitted by the 
Methyl Bromide Task Force to satisfy mutagenicity testing requirements under Guideline 
84-2(b) for chromosomal abnormalities at the request of TB-1 (see letter from L Rossi 
to Kathryn ROsica, MBIP dated :t-16-94). The study. rrom the Japan BiAAssay 
Laboratoty. Japan Industrial Safety and Hehlth Association. l!JIS initiaJb' provided as a 
pre-oubJication draft <MRID 43383QQU ruwer the condition that the RQOrt. remain . 
confidential tor one year or until publication. However, on 9/14/95 the published report 
fMRID 437865QU was received·b.f the Agency <EnViron, Mut !fA Commrpt..l7i47-S6 
(1995). . . ' 
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Reviewed by: Linnea J. Hansen, Ph.D.~~ 11/i~ 
Section IV, Tex. Branch I (7509C) ~~~~·~ 
Secondary reviewer: 'Irving Mauer, Ph.D. ~~~~ 
Tox Branch I (7509C) 

DATA EVALUATION REPORT 

CHEHICAL: Methyl Bromide 

PC No.: 053201 Tox; Chem. No.: 555 

STUDY TYPE:. .study on induction of micronuclei in rats and mice 
following in vivo inhalation exposure. 

_MRID NUMBER: 43786501 (pre .. pul:llication draft 43383001) 

. SYNONYM/CAS NO.: 

SPONSOR: 

TESTING FACILITIES: 

·TITLE OF REPORT: 

AUTHORS: 

.STUDY NUMBER: 

REPORT ISSUED: 

.· Bromomethane/74-83-9 

Chemical Manufacturers Association/Methyl 
Bromide Industry Panel, Washington, DC 

.Japan Bioassay Laboratory., Japan Industrial• 
Safety and Health Association, Hirasawa, 

· Hadano,. Kanagawa·, Japan 

Methyl Bromide - Micronuclei Induction of . 
Methyl _Bromide in Rats'and Mice by · · 
Subchronic Inhalation Toxicity Test 

A. Araki, F~ Kate, T. Matsushi:ina, N. Ikawa 
and K. Nozaki -

None assigned 

Date not assigned (the study was- apparently 
. completed in 1986) · 

pyBLigATION CITATION:. Enyiron. MY,j;;. Collll!1un. 17:47~56 (1995) 
. ~. 

EXECUTIVE SYMMARY: In a rodent micronucleus induction study 
.(MRID 43786501); lOjsexjdoseBDFl mice and F344 rats were exposed 
in ~-by·· inhalation to -methyl brolllide vapor at. c:oncentrations 
of o, 154, 200; 260, 338or 4~0_ppm (equivaleilt too, 0.597, 
0.776, ·1.008, 1.311 or 1.706 ·llll1/L} fo:f 6. hrsjday, 5 daysjweek for 

·14 days, O:f 10. exposures. Micronucleus (MN) induction was. 
evaluated in bone. marrow of rats . and lllice and .in peripheral· blood 
of mice. / . ' . . . 

In mice, signific:antly · increas8d. incidence·. of. MN in bone · 
marrow· PCEs was observed·in malesat·l,S4 and 200 ppm ·(2.6-·and 
10.5-fold, respectively) and' in females.at ·154 ·PP!II (5.8-'fol.d); 
sllialler increases in 1m frequency were observed in NCE.-

I·, 
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Peripheral blood showed significant increases at 200 ppm in males 
(32. 6-fold) and 154 ppm in females (2. 6-fold) ; MN in NCE showed 
small increases. Mice exposed to ~260 ppm were not assayed due 
to excessive mortality. In rats, MN in PCEs of bone marrow were 
increased at 338 ppm in males (13.6-fold; statistically 

. significant) and in females at 260 and 338 ppm (3.3-fold; not 
statistically significant). Rats exposed to 440 ppm were not 
assayed due to excessive mortality. 

This study is classified as Acceptable and fulfills the 
guideline requirement for mutagenicity testing (chromosomal 
aberrations; 84-2} of methyl bromide. The study is acceptable 
despite numerous deficiencies in reporting of the methods and 
results (see Discussion section of DER) because a positive result 
was obtained in two species. 

1. MATERrALS AND TEST ANrMALS 

Methyl bromide in cylinders (99% pure; lot no. not indicated 
in report) was obtained from Taiho Sangyou Co. · (Yokahama, Japan). 

Male and female BDFl mice and F344 rats were· obtained from -
Charles River Japan (Atugi, Japan) and were acclimated for 2 
weeks including 1 week of quarantine prior to initiation of 
exposures. Animals were 8 weeks of age at the start .of the 
exposure period (body, weights were not provided). Animals were 
housed individually in hanging wire-mesh cages in the exPosure 
chamber and were given pellet diet (CRF-1,. Oriental Yeast co., 
Japan} and water ~ libitum except during the exposure periods. 
No further details regarding animal care were included in the 
study report. The method of assignment of animals to each test 
group was not described •. 

2. TEst PB~9E 

A. r$alation e~sures: · Whole body exposures were 
conducted in 1. 06 · exposure chambers ·designed by the Japan 
Bioassay Laboratory. Test. material was· metered into . 
filtered air to give-appropriate concentrations in the test -
cliambers. Cba'JIIber air was analyzed using a gas 
chromatOCJraphicanalyzer~. sampling timesywerenot indicated. 
The study report did not provide any information on particle 
size analyses -(mass- median aerodynamic diameter or MMAD and · 
.total mass concentration or TMC), chamber-concentration 
analys~ and conditions {temperature, humidtty, oxygen 
·levels, air changes),. the T99' or how long animals _were left 
in the exposure chambers following termination of exposure 
to allow clearance of test material.-

, A total of- 10. rats and 10 Dlice per sex and expQsure 
group were exposed'by inhalation·tomethyl bromide vapor at 
chamber concentrations of o, -154, 200; 260,--338 or 440 ppm 
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011722 
for _6 hrs, 5 
exposures) • 
animals were 
the study. 

daysjweek over a period of 2 weeks (total of 10 
The study report did not .indicate whether 
observed for clinical signs or weighed during 

B. Micronucleus assays: Animals were sacrificed by an 
unspecified method. Femurs were removed from rats and mice 
and bone marrow cells were collected and smears prepared 
using the method of Schmid (1975). Blood was"collected from 
the descending aorta of mice and smears were prepared on 
.slides. The study report did not indicate when animals were 
sacrificed following the last exposure or provide 
experimental details, but stated that the methods of Schmid 
and of MacGregor ru;; al. (1982, 1983) were used for 

·performing these assays. · 

Slides of bone marrow erythrocytes for each ·animal were 
stained with May-Gruenwald Giemsa (mice) or methyl green 
pyronin (rats). Mouse peripheral blood cells were stained 
with Wright solution •. 

For bone marrow, at least 100o·polychromatic 
erythrocytes (PCEsf and normochromatic erythrocytes (NCEs) ; 
were scored per animal. For peripheral blood in mice, at 
le.ast 1000 PCEs and. 500 NCEs were scored. Data·was analyzed 
statistically according to the method of Kastenbawt.and 
BOwman. The criteria used to .evaluate the data for positLve 
response were not outlined in th.e study report. 

compliance statements:. 
Assurance and G~ statements 
report because the study was 
guidelines. 

3. RB8tJLTS 

Signed and dated.Quality 
were. not included in the· study 
not conducted under GLP 

Challiber concentrations: The study report s~ated that 
animals were exposed to o, 154,. 200, 260, 338 or 440 ppm 
m~thyl bromide vapor. No other information on exposure 
condit~ons was provided. . .. y 

M9rta~ity: Mice exposed to 154 ppm methyl bromide 
survived except for one male. At 200 ppm, 5 males and 2 
females survived. Only 1 male survived at 260 ppm;.felliales 
and al1 animals exposed at higher.levels died during the · · 
study. The study report indicated only survival· after .. 14 · 
days and did not provide information about the days of 
death. · 

All rats exposed to 260 ppm and lower survived. At· 338 
ppm, 3 males. and, .9 f~ales survived. ·No animal-s survived 
exposure· to 440 ppm. 
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Micronucleus assays: The results of the assays are 
shown below in Table 2 to 4 from the study report 
(attached). TB-I agreed with the study authors that 
exposure to methyl bromide increased the frequency of 
micronuclei in both mice and rats. 

In mice, statistically significant increases in the 
incidence of micronuclei in PCEs were observed in bone 
marrow at 154 .and 200 ppm iz:i males (2.6.- and 10.5-fold, · 
respectively) and at 154 ppm in females (5.8-fold; a similar 
increase was observed at 200 ppm but only 1 animal was 
evaluated). MN incidence was also increased in NCEs 
(significantly in males at 154 and 200 ppm). There was no 
effect. on PCE:NCE ratio in bone·marrow. In peripheral blood 
of mice, significant increases in MN incidence in PCEs were 
observed at 200 ppm. (males, 32.5-fold) and 154 ppm (females, 
2.5-fold) but not at 200 ppm in females, where only 2 
animals were examined. small increases ·(significant in 
males at 200 ppm) were observed in NCE. Unlike the bone 
marrow, an increased PCE:NCE ratio. was obs.erved in exposed 
mice, suggesting toxicity of methyl.bromide to circulating 

. NCEs. 

In rats exposed to 338 ppm methyl bromide, a 
statistically significant (13.7-fold) increase in MN/PCE in. 
bone marrow was observed in males; in femc;lles, a 3.;3-fold 
increase (not significant) was observed. There was no 
effect on PCE/NCE ratio. 

4• DISCUSSION 

The results· of this study indicate that methyl bromide 
has the potential to cause chromosomal:aberrations following. 
short-term inhalation exposure as detected by micronucleus 
formation in bone marrow of rats and mice and in pel;'ipheral 
blood erythrocytes of· mice. This effect was observed at 

_exposure levels. of 154. ppm in male and felilale mice and 260 
ppm in female rats (and·was more pronounced in males than 
females in both species). -. . -

Stydy.deficiencies: There were si~ificant. 
deficiencies in the reporting of this study. Many of the 
details of study conduct and results were not included in 
the study report, such .as chamber concentration analyses, 
animal housing, individual animal data, lot no. of test 
material, procedures and sampling times. However, because 
the resul~s were po~itive for genotoxic potential of •ethyl 
bromide, TB-I considers the study to .be acceptable for 
regulatory purposes~_ - · 
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Table 4 · . . · ·sane marrow micronucleus test of methyl bromide In rats 

Scored (%.) a) 
Dose · No. of RatiO of 

Sex (ppm) rats MNJPCE MNPCE PCEINCE· 
0 5 115384 0.19 1.01 

154 4 0/4206 <0.24 0.97 
Male 200 4 1/4244 0.24 0.99 

260 5 215099 0.39 0.94 
338 3. 84058. 2.60 0.96 

0 4 114362 .. 0.23 0.71 . 154 5 215165. . 0.39 ~ 

0.75 ~ 

Female. 200 5 
' 

1/5251 0.19 0.71 260 5 4J5271 0.76. . 0;78 .! 
' 338 .5 4J5296 0.76 1.00 l 
-i 

Remarks a) May-Grunward Giemsa staining was used 
,.; 
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Table.2 ·. · · · 
Bone ·marrow micronucleus test of methyl bromide in mice 

Scored (%.). 
oose No. of Ratio of 

Sex ·. (ppm) mice MNIPCE MNINCE MNPCE MNNCE PCEJNCE • 
0 5 . 1215032 1915419 2.4 3.5 0.93 

Male 154 5 ·3715992• 5115398• 6.2 9.5 1.11 
200 5 14915927. 97155~· 25.1 17.3. 1.06 

0 4 4/4073 6/4205 1.0 . 1.4 0.94 
Female 154. 5 3015180• . 2115343 ·. 5.8 . 3.9 0.96· 

200 1 1n112. 4n005 5.0 4.0 1.71 

' 

Table 3. uc1 . test of ethyl bro ide . . 
Peripheral blood micron eus m m m m1ce 

Scored (%.) 

Dose No. of Ratio of 
mice MNIPCE MNINCE MNPCE . ' MNNCE. PCEJNCE Sex ~) 

o· 6 2!3oo0. 516500 . 0.7 .0.8 0.007 

Male 154 7 101.3581. 1717863 2.8 2.2 0.072 
200 4 '4612018. 19/4452. 22.8 4.3' 0.100 

0 8 1614940· 1118594 4.0 1.3 0.012 .. 

Female ·154 8 4314144* •1018454 10.4 ~· . 1;2 0.136. 

200 2 7n043 912222 6.7 4:1 . 0.109 

. . 
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